The preceding papers in this Symposium have emphasized the diversity of chiropteran reproductive physiology. In many cases, these differences between species can be correlated with either differences in habitat and climate or differences in phylogenetic affinities. I (Bradbury & Vehrencamp, 1976 , 1977b . These bats share a common roosting habitat and may even share a common roosting tree. They all experience a common climate of temperature and rainfall with a pronounced dry season from January to early May and a rainy season from late May through December. The bats are all aerial insectivores and weigh less than 10 g.
complete this portrait by focusing on reproductive differences within habitats and within species. While one tends to ignore variation at these levels when looking for broad patterns, it clearly exists and is potentially useful in elucidating the evolution of the general trends. To illustrate this point, I shall present several examples in which the broader habitat-specific or species-specific patterns are 'fine-tuned' at the individual or local level. This fine-tuning appears to be generated by interactions between the physiological potentials of each form, access to crucial resources, and current status in the ambient social milieu. My examples all involve timing, either with respect to age or to season, with which reproductive effort is undertaken. They include (a) a suite of related species sharing a common habitat and climate but showing diversity in reproductive timing, (b) intersexual differences in timing within a single species, and (c) intrasexual differences in timing. I shall use examples with which I am most familiar, but I suspect that these are representative of Chiroptera as a whole.
Withïn-habitat diversity in timing
As an example of within-habitat diversity, I shall summarize the reproductive patterns of four species of emballonurid bats which we have studied in western Costa Rica (Bradbury & Vehrencamp, 1976 , 1977b . These bats share a common roosting habitat and may even share a common roosting tree. They all experience a common climate of temperature and rainfall with a pronounced dry season from January to early May and a rainy season from late May through December. The bats are all aerial insectivores and weigh less than 10 g.
The smallest species, Rhynchonycteris naso, roosts in colonies of 5 to 50 bats on the exposed boles of trees. In western Costa Rica, its parturition is loosely seasonal: most females in most colonies produce a single young in the late dry season (April-May) , and a few females in each colony produce a second offspring in the late rainy season (October-November). However, there is marked asynchrony both between and within colonies, and lactating females can usually be found throughout the rainy season. Youngsters disperse to other colonies at 2-4 months of age and there is no sexual bias in dispersal rates or distances.
Bats of the species Saccopteryx leptura roost in similar sites but occur in colonies of only 1-9 animals. Parturition is much more seasonal, with a highly synchronized birth peak at the onset of the rains (early May). A few females produce a second young in late rainy season as well (November) (Tannenbaum, 1975 Text- fig. 1 for B. plicata, the access to food of this species is similar to that shown for S. bilineata (Lopez-Forment, 1976 plicata are as high or higher than those for S. bilineata (Lopez-Forment, 1976 ). Since we believe access to food to be a major determinant of adult survival (see Bradbury & Vehrencamp, 1976) , these variations in food levels ought to be reflected in adult survival rates. This appears to be the case. Our estimates of annual adult survival for female R. naso are 80% or higher, for S. bilineata an average 78%, and for B. plicata 54%. Estimates for S. leptura females appear to be better than 80%, but our samples are small.
The parallel rankings of these species according to increasing progeny-bias in reproductive timing, adult female mortality rates, and seasonal variability in food supplies suggest the following interpretations. While all four species share similar roosts and climate, they exhibit marked divergence in their partitioning of available foraging sites. Inherent differences in the stability of food levels for each site generate differences in adult survival rates. These in turn dictate whether reproductive timing should be parent-or progeny-biased, since an adult with little chance of survival should put all effort into any given reproduction whereas an adult with a long remaining life-span should take few risks for any given offspring (Goodman, 1974; Schaffer, 1974 
Intersexual diversity in timing
The most obvious differences in reproductive timing within species are to be found between the two sexes. While males and females must be seasonally synchronized for mating, this still leaves great latitude for differences between the sexes in (a) the age at first reproduction, and (b) the fraction of males or females within a given age class which undertake reproduction in a particular season. Sexual differences in age at maturity are known for a number of bats. Males appear to reach sexual maturity earlier than females in Megaderma lyra (Ramaswamy, 1961) and Plecotus auritus (Stebbings, 1966) . The reverse is true in Macrotus waterhousii (Bradshaw, 1962) , Tadarida brasiliensis (Short, 1961; Constantine, 1967) and Hypsignathus monstrosus (Bradbury, 1977a) (Bradbury, 1977a) . Given that males need to achieve a larger size, delayed maturity is an obvious consequence. Sexual differences in the abandonment of reproductive effort are less easily explained through body size differences. A To summarize this section, I have tried to argue that the striking intersexual differences in timing of reproductive effort in Hypsignathus can be plausibly related to (a) the relative expectations of reproductive success of each sex given the lek mating system, (b) the opportunity to modify these expectations by choice of diets with either low or high variance in foraging success, and (c) differences in adult body sizes arising either directly from mating behaviour or indirectly through sexually different energy strategies. Since so many bats appear to have polygynous or promiscuous mating systems, have access to a range of foods, and show some sexual dimorphism in size (see Bradbury, 1977b) , it is possible that similar factors and relationships have led to differences between the sexes in reproductive timing throughout the group.
Intrasexual diversity in timing
In the section above, it was argued that stochastic variations in foraging success led to variations in social status, especially for males, and thence reproductive success. In this section, I shall outline some examples in which the causal sequence is reversed and deterministic: that is, in which current social status directly determines access to foraging sites and this in turn determines reproductive success. Both examples are drawn from the same group of emballonurids discussed in the first section.
In the small emballonurid, Rhynchonycteris naso, nearly all adult-sized members of colonies are recruits from other nearby groups (Bradbury & Vehrencamp, 1976 (Bradbury & Vehrencamp, 1976 (Tannenbaum, 1975) . The factor controlling this distribution of males is most probably the number and quality of foraging sites. Considerable exchange of females occurs each year between harem males, even though the conditions at the day roost show minimal seasonal variation. This suggests that it is the quality of successive male foraging territories which determines the size and membership of harems (Bradbury & Vehrencamp, 1977a (Tannenbaum, 1975 
